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PROBLEM TO BE SOLVED: To correct chromatic aberration by making numerical aperture equal 
to or above a specified value by respectively providing phase type diffraction type lenses on both t ^t 
surfaces of a single lens whose first and second surfaces are aspherical and satisfying a 
specified condition. 

SOLUTION: The phase type diffraction type lenses 4 and 5 are added to both surfaces 2 and 3 
of the single lens 1 whose both surfaces are the aspherical surfaces and which is constituted of 
glass material having high refractive index and high dispersion, so that an objective lens having 
the high numerical aperture of >0.7 is realized. In the case that center wavelength is set as 12 
and wavelength is used from shortest wavelength M to longest wavelength \3, and when the 
refractive indexes of the glass material forming the lenses 1, 4 and 5 at each wavelength XI, X2 
or X3 are respectively set as n1-n3, and the Abbe's number V of the glass material at this area 
is set as V=(n2-1)/(n1-n3), and the Abbe's number VHOE of the lenes 4 and 5 is set as VHOE=X 
2/ai-X3), the expression of (1+<VHOE/V).(n2-1)>0.572 is valid. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of 
rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



15.10.2002 



Copyright (C); 1998,2003 Japan Patent Office 



<19>H#S#iW (JP) 



& m & & *g (a) 



^W¥9-311271 

(43)&iBB ^9^0997)12^ 2 B 



(51)IntCl. 4 
G0 2B 13/00 
5/18 
13/18 
G 1 1 B 7/135 



F I 

G 0 2 B 13/00 
5/18 
13/18 
G 1 1 B 7/135 



*£tt2ft »2RJB©»9 OL (^31H) 



(2l)WHS# 


*fH¥8- 125160 


(71) WHA 


000002185 










(22)ffiKH 


8 ^(1996)5^200 




^caa;iiKJb,a;ii 6tb 7 #35^ 








mm n 








*s^a/nKjta;ii6TB7S35# v~ 














(74)ft8!A 





(54) [|Wi<&£#] ^*^>XRrX3t¥t^y^Ty7 r «S 



(57) [KM] 

imm] *3e-cibp» (na) ^o. 7£JLL-e*>9, 

ftOSttlfcu^XiU 9Sn$: (NA) SrO. 7£*_b<t 




-1- 



(2) 

1 

l^Xg^fTU 

ni> n2. na, ^ ^t^g«W^)7 V<$tV £ V 

= (n 2 -l) / (ni-na) , ±SBffittSlHl*fS 

XcDT 5/-<^Vhoe^Vhoe=^2/ ( A i — A 3) fci-jft, 7(7 

LT«5jfiCgB»*sfi< ft 5 J: olz&um&mmffilEZtiX 

^Ofi^^M^>'X(7)S/ht ,, 5/^as^^® 
^ uvXo4 I ^^iS^^<7)^<7)CLai:/ e ^r^ttTV^-5|f 

«Si**ixTV^»*3SllE*iZ>3*«|UvX 0 
[W**5] mi®, m2ffi±l [ zBf&£titc 

^x e 

1- >XSr*/jfc LTV 1 IB*<0*t«> 

1/>X Q 

BJi^**-frSS*4Si^^Xi: % 

±ib*m* ^vxtt, m 1 mx.rjm 2 m<offim&&mm'v 

^X«r»^LTV^8ai*toK4HlE*Au A 3 -CO 
H*f*Sr-tn^iXnK n2. n3, ^ (7)®^T*0|Sffi« 
07^VtV= (n2-l) / (ni-n 3 ) . ±|B 

(ifflMlH]JfSUVXcOT y^<»VB0ESrVH0E = 12/ 

(1+ (Vhoe/V) ) ■ (n2-l) >0. 5 7 2 50 



«fBB¥9~ 3 112 7 1 

2 

So 

fcWfiM-SSWWttJ; 9ft£S«£>J5i*#so. 6mm« 
tTM^*)t$^^ r. £ £ ft $ n/cfS*^ 7 IB^^Tt 

[0001] 

^v^TffiffiSixS^4fe>^XXt/w^»4*u->'X4rfflv^ 
[0 0 0 2] 

ft***?* -f * ^ Jbfc** $^5^uyXi LT*^ 
BBn« (N A) (Dl/yX|rft9:^2o^tfc 

[0003] iM1Ml^?AHt*(tl/tBM-6v^ 

t5^>5 r^^/u. • y"^^? (DVD) J (DW 

±{C^^X\^ NA0. 6 0^t#?l/>-X^{lix/c3fe^t' 

^t-, SMWWiOftS^^^^SKiDffSjds, 0. 6 
mm£ft£tLT^5 0 r^v?^/i. . tf^^ • ^, 

(cd) j ^%mm^4*#<OT4*$w&<fi>w 

$ (1. 2mm) <0^<bft$nTV^-5o 
[0004] U^^b, Jiie r^v^A. - tf^^" • v^^X 
^*5l^Tfl|t^&ixS3*«JU>'XK_h^B5V^NA (-T 
fttot, 0. 6«±) «:*i-*J|i3L#S«aBU>X«:#6 

r &M<otoiiRxfij&Mi%<om'L>mm*mmt: ft s 



-2- 



(3) 

3 

sis) **#<fto, ^af©«oBijaix^HiB^45 D r 

(OX Ott&lttfrh* ^tt^T\ iPtO. 7«_b<7)l/>' 
X£, *^^XirLT^KL}rci:^9«^*V\ 
[0 0 0 5] 7feT^X^^4t5^fe/cor(D 10 

j -r xb b*>— ot^ i/-f-offi^fiicff 9 *~ K 

JfeStSrttjE-f-Sfttt^ PJx.ll TteH^ff 5 3 4 9 4 7 

i ^-co r^xy > k • y^vfr^*? • ^fj^^^r 
^ 7 . r ^ n-e^ ^ • uvx • - Jrzf7 L '($ 
;v • . ^ h u—i? - V^^-Aj ("HYBRID REFRAC 20 

TIVE/DIFFRACTIVE ACHROMATIC LENS FOROPTICAL DATA S 
TORAGE SYSTEM" G.Micael Morris et a I. U.S. Patent N 
umber 5,349.471) -*\ %A 1 mmMf^m^m^^m 
*29a-L-ll (1994) \iQR&f 4 * 

/NHS*) . ^5 6lnJ^»JS:ffi 

W^fl*2 9a-ZA"ll (1 9 9 5) tt5 

rmsf^u^x-^^^^^fe^b^^^Xj 
(U4«?ajE, BB+*3t. uimm. m*mz.* #mie 

ffiic^r-r5m3Eu^X(c|8L, BBP»dS0. 5 5ggO 

u>-x(csi-r^ totfc^o 

[0 0 0 6] IsWfSU^X— frSfeiRilffliEU^Xaflc 

I* 1 98 8^co iwxy y k • y 79 ^^^V • x 

X >J ("Hybrid diffract i ve-ref ract i ve lenses and ac 
hromats" Thomas Stone and Nicholas George. Appl.Op 
t. 27, 2960 (1988) ) ^ic^T. «3(E J: f9 «3B * tt 
tV^o L^L&riS^ wtlbOlelJf^UVX^nX. 40 

fig*uvX4rf^SJt"5r b&X$%:fr^1t 0 b^^K 
^ Ko*«B 1- V X t -flcft; L X f£SH" 5 C b & XZ 
[000 7] (El^*^ : ?-^S5fM3t^^^m^'& 50 



112 7 1 

ftE/SUgfl f 14. 
[000 8] 
[^C2] 

[0009] t^^o ^<Dmm<n±WLft&m*) . 

d = 0 i-Tixtf, 
[0 0 10] 
[f&3] 




[0 0 11] £r#5 0 «S^^ilIM^2ffiO 

[0 0 12] 
[»4] 

r, r 2 

[0013] :n^ni:o^ta»it^ 

[0014] 

[0 0 15] Ty+< (Abbe) »Vtt, 

CSr^Ti-^nW:. *jx^ixdj» (5 8 9. 6 nm) , f 
IS (4 8 6. lnm) % (6 5 6. 3 n m) (DX^< 

* h;i>mizM'rz>m$imx$>z> 0 riiboi^ TtMo 

[0 0 16] 

me] 

v - 1 - 1 n - 1 

[00 17] iot, 
[0 0 18] 
H&7] 

^ _i 

/ " v 

[0 0 19] -co [«SC7) b±m [»*3 3 fc J:9. 

[0 0 2 0] 

[^C8] 

+/ a v 2 - O 



-3- 



(4) 



3 112 7 1 



[0 0 2 1] J>mbfi. JbE [^2] irJhfE [ft* 
8) 

[0 0 2 2J 
[&9] 

[0 0 2 3] tmbfrZo Z<0 [$5:^9] ®.&u>- 
[0 0 2 4] tLt, tHjjFf^W^Xror-y^lfcJt. £1T 

ssisct (x, y) tx. rw-s*;io, &nm&mmfoiz 

[0 0 2 5] 

Mfci o] 



£-(nf -1)C C 



[0 0 3 6] T'fcSo rr-C, Colit£tfT-**5^ 
-CfcSo -hlE Mfstl 3) SULhiE Mfcstl 5] XV. 
[0 0 3 7] 
[*1 6] 

70 [00 3 8] Wbtl, :©(»S16) £±E ORS; 

10 0 3 9] 
[«17l 



[0 0 2 6] -e#>£ 0 rOlHljFfMU^XtC^S^ (= c 

OfcS) /v (Sib*) ) ^^fe^s^e x P [+ i 
2 n v t] . aSA#tLfc£#\ Sifl«Hrtt. 
[0 0 2 7] 
[*1 1] 

[00 2 8] "C»*Jx* D r^T% f tt«ftO|8*tf*> 

[0 0 2 9] 
[*1 2] 



[0030] -e&Zo 

[00 3 1] 
1113] 

/c 



[0 0 3 2] -CifeD, ii^(7)UVX<^^y — o U) 

[0 0 3 3] 
[*14] 

[0 0 3 4] "Cft*. ^tltmmiC. fcMXz\Z&tfZ> 

mtnm \s^x<nn$hmmm n * « f f £r5t#> 

[0 0 3 5] 
1*1 5] 



-3.452 



[0 0 4 0] £:£#>£>;txS 0 Z<D (Kl 7) £B0rS! 

ofiiHLW'VX (fli/yX) K^TI*, f??^!?? 
-x^tfhi^x^ 7yy h^^oQDi^x^/^Tfeitx 

HffijE£tT9 (fl>0, f2<0) o b^L, (hJSt®U 

vhoe<o^ot% jg^fii^xtst^fiuvxt 

30 3. 4 5 2 b^omtixmu^X&Ty^m^ »tt&.b 
[004 1] 

iPtouyXt), fitHbi^Xfe, ^*ouvX^rj|a 
40 Si£T*J2. onuses* lt, ^ffiU^X 

T% »*3«ttO^VX<DJH*T*» <ttl. 5fflF) 

P* (N A) ^jhj6SSJ:5icLfcHff*»Six^X36S» 

50 W-±*flJ"C&S D 



-4- 



7 

[0 0 4 2 ] 9/B^ib;ftT^5^:bi<J>5 r=i^ 

^h-T^*^ (CD) J ^inf^T*^ ^O-r^r;*^ 

BtriBb^j:^^, i. 2mmxhz> 0 l 

x * ^ — \z X o X*k C & ^ -^iRUft k*<D / Xgg Sr/h 
S<tSwtm§^?>Tfc5o E*S*l5*««# 

[0 0 4 3] rOHCo^T, »5 6|BlJESffi4fe9^ 
^Igife (No 3.p956-957. SPIE VOL 2338 Optical Data 
Storage(1994) p282-288) K*>l^T. *MSju>Xtf>^fr 

<^<5 (I SOW 95 Post-deadline Paper Technical Digest 
P-38-39) D £fc, *frWKAtt. ±l&7fe£rffl^T_h 

[oo44] ^fc, yt^^xwrn^mmm^mmm 
»co5t#tfy^r y^nitMi \^it*>Tmm*&m 

ffiHtef^Xi: LTSiatS 4: 5 L J: 5 <b 
[0 0 4 6] 

^WfcttSStttti^Xtt, ilffiW$2I(DS 

XzXComVrm^^tth^riTw^ ti2, na. ~<0^t-C<£> 
Kffitt©7;y'<ftV«:V = (n2-l) / (ni- 



(5) 3 112 7 1 

xz/ Ut-xs) t-rtiii^ 

(1+ (Vhoe/V) ) . ( n2 -l) >0. 572 

□tt^o. 7^jht^^tLrv^t>co-e^>5o 

[0 0 4 7] ±E#«U>Xfc*5^ 
T\ ±ttffitta!ia*rfflu^X«j:J:9. fi»ftfc#ttl 

70 [0 0 4 8] £«btc, *38W», ±B»»U>XJC*5V^ 
±E{fc4Bffil3lFfSu>X2)s^3*ffiffiffi3SS:tt>. - 

[0 0 4 9] ^LT, #*9§tt. J:K««U>X|Cj3V^ 
T. JiBfit«ffl|lI«S!^>Xt«^«#»cD«**, 

[0 0 5 0] *fc, ±K»«u>X«cS3V^ 
20 X. ±EftlBB* *fcJ±, J:E*2ffi±*C»rt$*tfc|flr 

[0051] s&ic, *iswwt. ±E«-»u^x-efco 
**«<Du^xtia**t>i3re>HTBfr«aa!»«j 

[0 0 5 2] IT, *«WC«««^tr5f^T5r^TBlE 

■tt.-*«fc* -03taSJ:D«*&ix53t*S:3fc^E« 
«Effom-g-E»ffi±^«*S-erS*t*u^Xi:. 

tSr^^L, JiE^Mfe^vXii, ^1 ©^1/^2®^^® 

*tffi*aieWTa!^^X«r*b, 

X2, XzXiDmtff^ir^tl^tlni^ n2> na, rco® 
«WKSfitt<D7y^SvSrV= (n 2 -l) / (ru- 
ns) , ±m$Ltem\Bm%i\s>s<<DT ^^vhoe^v 

H0E=^2/ (^1-X3) ti"tt« N 

40 (1+ (Vhoe/V) ) • (n2-l) >0. 572 

[0 0 5 3] *Ac. ±|S5t^f jr^ry^i 

g^c^v^r, JbE»4fc^vX<D3t*»i3ft^E«(H*«>« 

[00 54] ^^tc, #3§9!W:, ±8E3t* e y ^ T y 7" 
50 IffioT, ±IB#¥E»||t#il,T, C»3t^lE^ 



-5- 



9 

[005 5] 

[0 0 5 6] [1] ^P^^fitS 

[3] (i3^UVX^«^i-5W^t: 0 5/^{CoVNT 

[5] mwmmmu>^^<Dmm\c-D^x 

[6] a^^ttfiSo^^^^^c^lBftS^oV^T 
[0 0 5 7] (1] *&W<Dmm 

SIe]^fSUVX4, 5&1mz.Z>-t\z£*), 0. 7J£JLh 
<£> 18 P ^ £r o u > X £r H ^ # % t CO £n Ji, 

^ O0It°5/f) Sri£«f5fc«>JCifliB^>lfiI#fS!u>Xic: 
U>-X3rJBV\Jxtf. iftKt?*>*Ui0. 6mmHT©fS 

£ £ &*fm~e$> y> s if— 

-f-*ttf § fe lC*««0«*RflE»S:fT 9 3ft^ * * lc# U 

r «*« foi^ffl L»#a*srfr 5 3ft* tr ^ * r y x 
[0058] miftmi'>'X<D&m<D&mRxj^<Dm$fm 

Sffii-tEl^fMu^X^^-r^^ir^J:^, i/yX^/^ 
!7-§r±(f5wt^-C#, fM?q$: (na) £±tf£^<!r 

[0 0 5 9] ^e— /^^^XAOXJCJ: ^M^)l/yX 

;b*>, i2ic^fj:9^ ii^DSt^^XK*^ 
TW:, ®<z>tfii^ (=l/R) Sr3Ex.*ui, 

^<Dm±\c\%m%li<'>'X4$:l&f$L*tti&. (hJJt^i^X 
4 oft<D"C\ ^:Ofi:e«-*5«t-5t&^Jl»Sr^x 



(6) 112 7 1 

10 

9. iSfll/yXi ITO^ ^ft^irlHltff^U^X^ 
10060] l/c, I^XfcftV^a^lRJHrKOI^ 

[00 6 1] (h/ f ) =sinU 
10 ::t% f : HkMMM. h : AMi^. U : mftftX& 

[0 0 6 2] JE&&ft&mm%kX$E&cffi1t-r\a*. H 
2 2tc^-TJ: ^2ffi^ia*rStuvX5-SrlE«-r5 

ltieht?Att-r^3ft^3ft8SS:#x.fc^#, ^co^^IE^ 

&ft&mtc-r t-tti^ ttiJWAtm. >k u 

=sin- 1 (h/f) Xr^xfeH^o Lfc^ot, u-^X 
!A^*ttl«, jE3**ftSr»fc-r3ftJ»ACF (Ftt. 

a»u -o^^xi^2ffiiciHitrfSu>'X5^*>tt 

[0 0 6 3] 4fc. *«MJ!:«SJB«fffllHlWffi-<*a!<0 

*r^u>-x(cjov^^ njrii/yXiaot#e,nfc 
1^7^ ^> r ^ ^> 0 

[0 0 6 4] C2] feJfcHoffijEfclol^T 
fo5o ®SrMi/>X<fc[HltFf^u^Xi:$r-ft:>ft; (^-TX 

XtfV^r;— CDifcte, 5t{c^-<fcJ: 5(C JS*f^^>X^T 

!7— ic»-r5Jtsr±jf**ttt«vMt*v\ o^«9 v mat 

^l-^X{C^V^!7-^-^x.^n^^-Ct ^ o _b|E^U 

tf. fi{rI^fl^yX|:^Lt0}Tlofii/yX«i^ 
50 ^^^.Ir^J:^ fe«KSI««iET*#^o Lfc^o 



-6- 



(7) 



9-311271 



11 

-c. ±mffim>mftm<Dttnx*&z>\zk\ &&&&&& 

Loo, SSt^Ix^X^JcoT^^ — £r_bif Z^tfrX* 
vx<D^r7-^_tff-cig^m^u. £ibfc§fjpgfr (n 

A) £±tfT V\, ro^lC^TI^ 

[0 0 6 5] i^^O^^, -^^@Jff^T* 

£>£ 0 ^XoBfJp^: (N A) J*. *fciE<afc:*5l^T. 

[0 0 6 61 

mi si 

[0 0 6 7] Z<D a. f, n. 

[0 0 6 8] a ; l^yXoi^g 

f ; i^yXolM 

n ; H5f^ 

ri ; mi m<Dmm¥& 

R2 ;M2m<Dthm¥& 

if* Wm*<H, 93p3£ (NA) £r_bt:f5r£ 

[0 0 6 9] -cii. fiBWSraeiSwirlcJ:^ ifn^itBI 
PS (NA) Sr_htfbti-5^ fcv^ii#BBfc4 

Vi) , La (H*f*n2, T^-<mV2) £r#x.5 0 
rtlb2OC0W>X(D^P^cNAi, NA2fi. 
[0 0 7 0] 

mi 9] 

[0 0 7 1] tteZ 0 — ^U>XL2tC[H3^f 



72 

* IhIJtS U ^XO«5^BBBt f hoe te, 
[0 0 7 2] 
[S2 0] 





70 



20 



3.^52 



[0 0 7 3] fc&5o Ifc^oT, JBSrSuvXtEtfr 

a u ^X £ ft:® u yXo^lf^/^ 17 — 
[0 0 7 4] 
IWC2 1] 



. I 1 



1 



"/a 



[0 0 7 5] t?$>^ 0 iot, ^VX^tO^PlSNA 

achromet f^U 

[0 0 7 6] 
[&2 2] 

[00 7 7] fc&5 0 r^BSP^NAachromat ffi^ 
Ol^XLi^NAi irOJfcQJS. 
[0 0 7 8] 
[t2 3] 



[0 0 7 9] "eS>5 0 HP3» (NA) #0. 7 JELkOJH 
30 WSlHlJfM— fcS^U^X^ RPft (NA) ^O. 6 

*DXSHft?f^9i-rs*Cli % Q^l. 17 (=0. 7/ 
0. 6) (JfcQjPl. 1 7 kteZmVrmtT y-< 

[0 0 8 0] f£&^ rc-CSVt-TSJblSU^XLi <*: 
tt(i, mi tc^-TJ: i^^^tr^x 

* (DVD) j m<Dtttol'>X&%jLtltt+&'T*«>Z 0 

*>-ewt*t>Hlp* (na) &m<. b^t>, 

[0 0 8 1] 
[Sell 





NA0.55 


FDC1 


n-1 .49 


V=81 I 




NAO.60 


BaCD5 


n=1.587 


V=61.3 1 



[oo82] ±iEf7 ! *f^^^ffliD^i'>xi:^« so (D&m&^-rzmiRw u^xkcmmw. ^ vx$r— fcmz. 



-7- 



(8) 



#gf§^9-3 112 7 1 



13 

«*LtBPft (NA) Z-tlftim&lC&^X^ 
[0 0 8 3] 
ISC24] 

A 2 \ 



14 



*■> -1 0.7 

x — = > 

0.49 0.6 



[0 0 8 4] aSjtfc&l-tltf, ^Pifi: (NA) 75-0. 7^ 
f&^mteffiWX&ZZk&bfrZo r^^/u- 

irf*;*--^;** (dvd) j m<onm\s^xhwm<» 

^ttiPS (NA) S:Jb«ffc»^tC*5V^TW:. 
[0 0 8 5] 
It2 5] 



1 + Al " ^ 



A2 2 "I 07 

* 0.587 > 0.6 



[0 0 8 6] #KJM-fttf. §?lP£Sc (NA) 7)^0. 7 J£J 

ftk&^&blTZ} 5 8 9. 6 nm, 4 8 6. Inm, 6 5 
6. 3 nm&X^? h/V-MlCtt-f'ZmtiT^&m^^tlVd 
TNb*. If- (LD) &*«iLT«fl§3*L 

m-rz ft^s&gf&Btc** tratt # * v \ 
xm#>tbtix\,^z> 0 ztibz^m.-rzk. m*m^bti 

[0 0 8 7] 
[£fc2 6] 

^ V d ) 0.49 0.6 

.•.(t+^)-^-i)>05a 

[0 0 8 8] &M1tTli&tt&m\<^titt£^Z-k&fri>> 
Sffi*t(cov>r»^<tLtf, «ix.tf thoyaj ttSioffi 

«-«C*5V^Ttt. BSC 7, FCDKt ^©^f^^^e 



-/u k u > X(Dffi& t u x x < m.t>ti z> i&ftmi&m mm 

(DffimctfK -hIS [*5£2 6] ©*ft=«rJ*fc3*V\, B 
aCD5, BaCDHil ttlC, »«UVXffl(Offl 

(DVD) j ffl^>*t«iu>X(0ft*SrS2pi:f*tli, f£ 

10 7)>£o — La F 2 0 , L a F 8 1 , N b F D 8 1 , 
FDS3, FD13, L a C 1 3fc4ffl\ iftJB9r*iCd» 

[0089] o) mttm\sisx*m$L-rz>m<o\?y?- 

i£ (NA) &Ztl1*ft±YfZ>^k&X*ZiiK tv^l 
[0 0 9 o] ©JfTSi^Xcoxy— tt, i^X^ft^ b 

[0 0 9 1] JifBjU^f s/^BBLTWt. KT^J:^i 

;t£ 0 0«S^>X^*3«iB5SrM«bT. "Hi 07531 
40 01 2M11 4l^fi5C> »SS7i/^/-> 
Xu- h 7U^iffi6, 7lrioIl 

^f-*7t-r^5 x o fmm^n^tcmmm^m^) kn 

*5^r±(C#x.T^^>0|i, Hi 7(C^-T<t 9fC. xu 
— XK^cofiltB^IeljFfSu^X-efc-ST)^ ^Ofitfa^ 

^r, mi 3, mi 5^t^iai 6 M^-T J; 5 

50 R»Sl7i/^v r ->'yi/- h<h!^#<7)J©3||tcS^< 
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tBSrWfofciaws***^-^*)^. mi 

v\ 01 l 5 fc* f% j£# B Qjigr 7 Srage ;} \z L * 

rv(2«-i)y 
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©*8sn (n=l, 2, 3, ... ) tt$&ZVJ*7Lb 

[0 0 9 2] 
[t2 7] 



-I: 



[0 0 9 3] {-<D (§S2 7) tC^oV^T, .hOSftftSjE 



[0 0 9 4] 
[t28] 



AS = 



2 12/1-1 



1 

12* 



[0 0 9 5] XhZ> 0 (ro (ftS2 8) M*5^T. _b 
[0 0 9 6] 

[£fc2 9] 



ciy fit 2AiS 



[0097] t^ptbtiZo ferBbi^X£«/£-r3B 
mam (na) w:, a#j:<«fon«ffi*r^ot%T, ^ w 

■ l^X0>BBQ» (NA) (D5%Ml5%t*fc§ 0 «6o 

|pt (na) o. 7 4r^b<t o tfftfi. :o 

0. 0 3 5M0. 1 0 5 [eltFfM ix 

vXo^<z>BBn$: (na) ti>5:i:W5 0 u>-Xco 

*»S«riB:a5mmi:fixtf, ^2 5mm 

M7 0mmiV^?rt(C/j:6o *5&^B:& 5 mmC jo 
ftf6 3 5nmi:SLT, 

[0 0 9 8] 
[»30] 

50 



1.5mm - V( 2rt - 1)* 635mm x 25mm 
/.«-197 

2.5mm - ^(2/i -1) x 635mm x 70mm 
:.n -71 

[0099] tW^^^, 71$SM197*| 

[0 10 0] 
[»3 1] 

[&JS3Sfiun x 25m m 
2x197-1 



2x71-1 



= 6.35/xm 
- 1 7.1 fun 



[oioi] -efc^o ftio^yfct, jKS^i ofg 

5 /xm % 10/irag±Tfc5r<l:^L 
J*> Wfed^fH-C, ±15:/ u— Xcoify^-SrjBfp-rs 
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[0 10 2] roEWrffl^^X^ffJIKfefrSraSi-t-Sfc 
14, H3^^-r<t9{-, IffiuyXioHiB2, 3ic 

a. ±is HK2 7) it), •#G>*«tt: % mim<D^ 

(clHlJfS^^XSr^UTtS'&^itLT, 

S 0 (RS2 9) ^rJ;^ _bEXi"— X 

m&icti: It, »2»fc45-ii45 0 L*»U MR 
<DRfKi:fcv^f4, iRHWjEoa^^b. ^fo*«'<>' 

So r.<*>»£\ r^ftuyX^ [Hj^uvXSrpf® 
C«fo: IeIJfMuvX(7)(pIJFf^^p R ^jg^^ 

S*»te**.«39^ IhIWS!^^X|c*3V^TJ4, Rif 

«*-ei43E4>*cWv^ (9 0%£JLhG» m&b+#ahti 
Zb^t>hX^Z><DT*m&ftto\ 3t»^ 

¥<D^mz£*)^ ^tm^^o^^(cov^T^4+5>tcffiM-r 

[0 10 3] H»tt^fc::|8tt<5HW»*f4. »^ 

**5f:*a— left 5 , ^jK>> has##«K&5j«nas& 

14. &§m±fi&\cX9*&&-r 0 -(?)J:5^f^S 

[0 10 4] S&lc *5SWt-«S3*«u^Xfr*5i^ 
14, miftW.y>'>X<Os<V— Sic L-CfeiB b*fl=*r« 

*D03M5fc£LTI4, S5— |Hl»fSu^X<o*affi«» 
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14. r<o*«ffi«*f4l*oftiR3S^l4H«*v^-C, 
l4^tJ:5^ 0«fau>X^>**ffi«*«:SfflU 
&v*»frtcJtLT* ±EXw— XofcTs/^S:««>5;: & 
B»ra!^^X*Si«5R<o**Bffiffi 
JbE^u-X(0*/htry^ittJli4. uvXrt 
SB, u:^X0j^A£ J^Xo^'bjrORIlc 

filts: irlc&s. r©J:5 4#*BB«*f4. 
70 Ojffl*fS!U^X^*affi««t?^»i9 < fc 

[0 10 5] ^tt, fg-icte, H6 7iSH9K»-t-± 

ffiftffllHl^U^XO**^** 

-X(D t° y ^SrJEJf ^ r t fe jxrt ^ 

5 (1961^ 5?* — ^ • ^-X • ^Xt^X^ • y 

i^tV • ^-x • y # r-»f . 7x^rx • ^ u^/w • 

i/V'Xj (K. Miyamoto. "The Phase Fresnel Lens". Jou 
20 rnal of the Optica I Society of America, vol. 51, No. 
1. Jan. 1961. p. 17) ) . fcfcU Z<Dm&lz&. _blS 

ft*. i<oj:5ft^&, ±15^Slo^^ 

is 6 (4. «tffiS{iHiws^>x^#8i(oas 

^co^ S dS»Efi<z> 2 c 5 4 9 ^81 $ i: 

V^^#^$r. IU9f4, ffifflSmJfSU-^X^jllOjag* 
3&5«So 4 fflF©3tfK3l^* C S 4 9 ^ $ 1 4o r 1/ 

[0 10 6] (4) **fi/^7yy»10llrtlCO^ 
T 

^ ^E» S tt^> ^ ^ ic^t UTE»S*«rtT 9 fcT 

y^XHS^45o *9 f ^^^ic*5l+5E«H»««#o 

f>f^^^^a- icJtWi-So ^^^^^^f^— 0 (ra 
d) ^icyci<b#co3^, 5^=r^iR^^: (Wau W 
50 si ) (4. 
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[0 1 0 7 J 

[«5C3 2 1 




[oio8] X'-$-x.bthZ> 0 :o ma. 3 2) \tcm^ 

[0 10 9] t ; ^^^^SfficDif:^ 70 
N ; 7*-f **2«<0JBifr* 
NA ; S»l/VX|p| 

Tfry^ * ^ COM S CioTtCS^ ^ttS6^» UTii. 

>f a.— *gjE (1 9 9 4*F<0 T^ r x h • 

y*-C X9 • ;*3r^— • • 7*— - *"77*4%/U • 

7*4^9 • ey^Ty^j (Tast Disk Skew Servo fo 
r Optical Disk Pickup" N. Eguchi et al., Techinical 
Digest of SOM'94 (1994) P. 83) ^,1 9 9 5^ 
4 2@*ffllSffl«l^ ; fiB«2 9 a - T- 3, 4 T=r 2 0 

-> smrtn. &mmi\, mmmm D ^^i:?^^ 

7*4*9 (DVD) J tmCl)\ ^thU±<Dm^X* 

[0 110] r Z-X*^oX*~—ffijE<Dmm&. ffilxitf 
SXT<D£?teh<DX3bZ> 0 -ftefr-tb^ m2 3lZ7ji-t£? 

(**:*— :XV— h (fi) n^^ra-yiz-F 
(DO) 13) OTl, -ttte>Sr5:iH^iS?^[pi^#i!i$ 50 
•£T JE&&&<D = ^IRSIS:«^ S^rTiRHW^-r 5 <0 

RS« 1 4 2 13, 12* 

ST. »i/yX M^y^Ki/yX) ltcA#t£i* 

f^^^2 3ll *^^Sr^t: 0 > hV!^E~* 2 2(01 
»tt2 4^ioT3c«P*iX. f^fc*^ K/WE— 9 2 2tC 40 

E^ifltffl^Jff^, 1 3X^±fEE^O-S[*« 
14 4rfiT, ±ffilf— A^^y 1 5tloo 
T\ ±%H£t : 4*9 2 3 0m&fB»m\£X9BUtt£tli£ 
ftjfcte, ±IBtf— A^^y s/^r 1 sSrSfflLT. 
^XieSr^LT, 7*47-99 (3t*ttHB) 17fcJ: 
±B#^*a-Xu-h 1 2, 13 ft. 
ilEft'T'f 2 3co_Lfe*t$&u>'Xl 



4#fH¥9- 3 112 7 1 
#IeIK2 1 Sr^LT, ±f53fc^co}fctt 

t-tt^f^^rpi^ibaf^^ttSo -LIB***—- 1 vu- 

2 012, 0»Jx.tf. -LlEft-r^;*^ 2 ZlCttlsXytM&m 
[0 111] ^-tV^^^iRSi:^ STk&X&Sft 

-:xv-h mmm^m^) 12, nit 
mffimmt&mfr&t>i£xftz>z.bi>x%z> 0 

*~-Xi— h 1 2, 1 3|c»f5tl©»Bjftffli, 

-M2, 1 3£SVMCi£;tfrpll;i % _b|E*^>f^^23 

^ CO J: 5 fcttjEJflft^*^ Sr3t^ \?y 97 y ^gcO* 
K^tcBBIti-ixtf. ±125^7^ 2 3cO®fc-£*V^K 
9 K X o T£ C S 3 -^ifcH£rig«*££ "CCIot 

^-^u- M 2 , l 3 Sr&ig^fRi-Sig^KK/c^ 
[0 112] t>5— ^>f^^S«^»< 

^^irtd^D. igi/^p^: (NA) co^uvX^rfflVN 

[0113] [5) mftmmm^x^ (ommia^x 
±mvti£o^ mQm&o. 7£i±xhz>mmn%t(D 

wmuzytrj *9\z.v&*mm$*t y 

mu$c (na) ^±.\f^xo\cvtz.mm^mm^>^ 

cofeHxHdspp^®^*s 0 ^^c. ii^lPt (NA) ^ 
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[0 114] C6) mteZttWtcnyt'rj * ? ^(omm^n 

fttt Z> Z. t ic J: o Tfr ? w £ 5 0 
[0 115] 

#^RfWBy:7 b5^T "CODEV" MotfitTV^ 
5o x, c. k, A. B, 

h : 3fe«l^e>Oi«S 

c : **ffiK^<Z>ftaf (=l/R) 

k : R4§5£gfc 

C :$8^fi« 
D : ^1 Ofta^Sftfiffift 

[0 116] 
[*3 3] 



22 



+ Ah*+Bh t +Ch*+Dh i 



£>ig&<Dmmt±. E*ra*«ft-C03tlS36 (OP 
D) Srmmitt-C^tSo "T*to*>. [e]^U^X®± 

70 [0118] 
[f34] 

o/»z> - ei/e 2 + cz/t* +C3/? 6 + o*i? K + 

[0 119] tfc^o MK<0»ttB\ 0*r«r&CS*5 

£C53fe&Htt:t (n-l) -c^&ftSO^ UltFr^ 

[0 12 0] 

20 [|[3 5] 

, AxlO - 



[0117] t?***iSo *fc* lawfflu^XH:, jgfi 



/i- l 



;/i « «(A) 



[0121] o^^ 3tK2SOPDSr«ftA-e«ofc5fe 
[0 12 2] [HJS0I11] B a CD 1 6 ( THOYAJ 

^^xsrKff-f-^r i*-e#a D — 0jt tt, b a c d 

1 6 ( THOYAj tfcjR) *«V^fcK»«SrKT<0 (* 
50 2) at/ «*3] IC*-*". £fc, U>X©»*t«rH2 4 
fc»U #ffiJR3£ (LONGITUDINAL SPHERICAL ABER : 6 
1 5 nnu 6 3 5 nm, 655nm) &tf#£jRfl (AS 
TIGMATIC FIELD CURVES) £0 2 5l^U «JfcM!g|£ 

(&S£g (615nm. 6 3 5 n nu 655nm) {CO 

[ 0 1 2 3 J IlISfXflSSESW:. 6 3 5nmt'fc5 0 
[0124] KtrRfi 635nm (615 7bm 6 5 
40 5 nm) X$>Z> 0 

[0 1 2 51 HQfltMU 0. 7tffc*. 
[0 12 6] 
1^2] 











311 ® 


2.49530 


2.700000 


BACD1 6_HOYA 


1^2® 


-12.87556 


1.633300 




S3® 


oo 


0.6 


Polycarbonate 


ft© 


oo 







[0 12 7] 



50 [* 3 ] 
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24 





K(C1) 


A(C2) 


B(C3) 


C(C4) 


CXC5) i 


gn ® 


-3.3487 
X10" 1 


-1.2320 
X 10" 3 


-1.9427 
X10-5 


-3.1 675 
XlO-5 


6.4472 
X10-6 




-1.9079 

X10-3 


1.8882 
X10-4 


1.1557 
X10" 4 


-5.7869 
XlO-s 


4.7317 
X10-6 


mzm 


-T.I 886 
X10 2 


4.0981 

xio- 3 


2.8395 
X10~ 4 


6.6490 
X10-5 


-1.2197 
XI 0" 5 


$2ffl 


-7.5885 
XI 0-3 


-1.5538 
X10-3 


-6.9118 
X10"« 


-1.0O48 
XI 0*5 


8.7708 
X!0- fl 



[0 12 81 CHJS0»J2] B a CD 5 ( THOYAJ tb 
XSrKW-fSr.idS-C*So — #I£LT, B a C D 5 

( thoyaj tm) &m^timftm$:$xT<D K4) 

Rrj ($5) lC7ik-r o ifc, kyX©MS:B2 7[:* 
U ^©ltX^ (LONGITUDINAL SPHERICAL ABER : 6 1 5 
nm, 6 3 5 nm, 655nm) 2fctf#jfiUlX2S (ASTIGM* 



*ATIC FIELD CURVES) £13 2 «JRHHS:H2 
70 9 ICttc-To 

[0 12 9] EHffX«tt*fd:. 6 3 5 nnrC*>5. 
[0 13 01 Kftififtfi, 6 3 5 nm (6 1 5 7^6 5 
5 n m) "C$>5 0 

[oi3ij Mpftfi, o. 7-efe5o 

[0 13 21 
[^4] 







nan 






2.47912 


2.60000 


BACD5_HOYA 




-10.96694 


1.771848 






CO 


0.6 


PC 


as 


oo 







[0 13 3] 





K(C1) 


A<C2) 


B(C3) 


C(C4) 


D(C5) 


til 


-3.2601 

xio-i 


-9.8228 
X1CT 4 


-6.3730 

xio- 5 


-4.4208 
X10" 5 


7.8483 
X10-0 




-1.6875 
XlO-3 


4.9682 
X10" 4 


1.1494 
X10* 4 


-1.5632 
X10-5 


5.8260 
X10" 8 


$21 
«*BT 


-9.4118 
X10 1 


3.3217 
X10" 3 


3.9358 
X10' 4 


-4.3597 
XIO" 6 


-9.3892 
X10" 7 


$2® 


-7.6136 
X10-3 


-2.2660 
X10* 3 


-2,9301 

xio~ 4 


-2.7963 
X10-5 i 


4.6359 
X10-* 



[0 13 41 C9&K0I3] LaCl 3 ( THOYAJ ft 

V'XSrKW-i-Sr.t^tS. — flliLT* LaC13 
( THOYAJ ttSSf) fe«V*fcRtra*KT«> «6) 

U SRffiJRIS (LONGITUDINAL SPHERICAL ABER : 6 1 5 

nm, 6 3 5 nm, 6 5 5 n m) Xtf^lRH (ASTIGM^ 



•*ATIC FIELD CURVES) £rl^ 3 1 {c^U titiRJSBSrBI 3 
2 IC^-T 0 {Hl5fS2P^Sl^> 6 3 5 nmT*fc^ 0 
[0135] RfHfcfili, 635nm (615 6 5 
5 n m) X&>Z>o 

[0 13 61 BBP»f*, 0. 7T*£>3 0 

[0 13 7] 

[3c6] 











mi m 


2.50837 


2.200000 


LAC13_HOYA 


mzm 


-32.57069 


1.714737 




$31 


oo 


0.6 


PC 




oo 







[0 13 8] 



[*7] 
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K(C1) 


A(C2) 


B(C3> 


C(C4) 


D(C5) 


mi m 


-2.7879 


-1.2439 
XI O" 3 


-1.1451 

xio-* 


-1.6027 
XI 0-5 


4.8835 
XlO-6 


®m 


-3.5391 
XIO-3 


4.8846 
XIO" 4 


2.4717 

xio-* 


1.9380 
XI 0-s 


4.3873 
XI 0-8 




-5.3014 
X102 


6.9256 
XI 0"3 


7.9897 
XI 0-5 


-1.2483 
XlO-e 


-4.8127 
xicrs 


mm 


-4.8023 
XI O-s 


-4.0022 
X10-3 


-6.2545 
X1Q-4 


5.1538 

XI 0-5 


3.7449 
X10" 6 



[0 13 91 [mi&m4l FD 1 3 ( THOYAj tt 

xsrstw-sr t&x$z> 0 —mtvx* fdi3 

( THOYAj SrfflV^KfMMSrKTO [*8] 

U ^ffiUXH (LONGITUDINAL SPHERICAL ABER : 6 1 5 

nnu 635nm. 655nm) XV#^JR|g (ASTIGM* 



*AT I C FIELD CURVES) tH3 4i:*U «iRMH^|gl3 
/0 5 tc^-fo 

[0140] mmmmmMft. e 3 5 n ratfc^o 

[0141] Kff&fitt:* 635nm (615 TbS 6 5 
5 n m) T*fc<5 0 

[0 14 2]|P»1 0. 7T*fc5 0 

[0 14 3] 

[S8] 











JfclM 


2.54484 


2.090723 


FD13. HOYA 




-2254.49572 


1.644814 




SI3® 


oo 


0.6 


PC 




oo 







[0 14 4] 





K(C1) 


A(C2) 


B(C3) 


C(C4) 


D(C5) 




-2.7753 

xio-i 


-1.0328 
XlO-3 


1.0541 
X10-* 


7.0332 
XlO-6 


5.7009 
XI 0-« 




-6.7882 
X10-3 


5.2433 
X10" 4 


2.6994 
X10~* 


5.8203 

xio- 6 


6.9209 
XIO" 8 




-5.3014 
X10 2 


7.2230 
XI 0-3 


-2.0291 
XlO-5 


3.0282 
XlO-s 


-5.2940 
XIO-* 


mm 


-8.7964 
X10-3 


-4.3252 
XI 0-3 


-8.4186 
X10" 4 


4.5496 
XlO-5 


6.6874 
XI O-o 



[0 14 5] immms) FDS 3 ( l"HOYAj 
SO Sr*ofcR»m 

( THOYAJ tfc«) &ffl^ttRttM«r£ATO [ici 

0) M ($11) ic^-r e i/yx©jfttfcH3 
6IC*«U (LONGITUDINAL SPHERICAL ABER: X 



^615nra, 6 3 5 nm, 655 n m) RTfl¥fiL$iM 
(ASTIGMATIC FIELD CURVES) 9mm 

m*m 3 8 \CTjkir 0 mmmm&&&. 635 nmx& 

5 0 KffRfttt, 6 3 5 nm (6 1 5 7516 5 5 nm) 
-CfcSo HBn^Cte, 0. 7-efo^> 0 

[0 14 6] 

[3c 10] 





tern*® 


Mia phi 






2.59340 


! 3.000000 


FDS3_HOYA 




-32.78901 


1.000000 




353® 


oo 


0.6 


PC 


«® 


oo 







[0 14 7] 



[Stl 1] 
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K(C1) 


A(C2> 


B(C3) 


C(C4) 


D(C5> 


*i m 


-5.0579 


6.6047 
XIO" 4 


1 .5724 
XIO" 4 


4.6060 
XlO-5 


—9.5618 

xi o-& 


mi m 


-9.5661 


-1.6881 
X10-* 


2.2255 
X10" 4 








-1.9608 

xio 3 


1.9881 
XIO" 2 


-7.2287 
XI 0-3 


1.0394 
X10-3 


-4.5443 
X10-5 


3&2^ 
HJ#T 


-4.3464 
XI 0-3 


-1.1215 
XIO" 2 


1.4676 

xio- 3 







[0148] CHJS^J6) L a F 2 0 ( TSCHOT 

VXSrKth-TSr btf-QtZo — 0»JtbT. L a F 2 0 
( rsCHOTTj ttK) Sr^V^fcRW-WSrWTO C$ 
1 2} ($13) ^Tjk-To l/yX(D»)R^i 

3 9fcl*U SRffiJRgl (LONG I TUD I NAL S 
PHERICAL ABER:615niru 6 3 5 n : 



*m. 6 5 5 nm) SiTf&j&t&LM (ASTIGMATIC FIELD CUR 
70 VES) Sr'H 4 0 {c^ U titJRSSiaSria 4 1 M^f- 0 
[0149] EljfrXqittftM:. 6 3 5 n m^fe§ 0 
[0150] flW-jft*tt, 635nm (615 7i*M 6 5 
5 n m) /"C$><5 0 

[oisiiripw, o. 7-e$>5o 

[0 15 2] 
[il2] 









Witt 


S1I 


2.47831 


3.000000 


LAF20LSCHOTT 




-34.13194 


1 .276725 




$31 


oo 


0.$ 


PC 




oo 







[0 15 31 





K(C1) 


A(C2) 


B(C3) 


C(C4) 


CXC5) 


mi 
$mm 


-5.3212 
XIO -1 


1.2548 
X10-3 


-6.9744 
xio -5 


2.6871 

xio-5 


2.6871 
X10-5 


mim 
mm 


-1.3563 
X10"3 


3.2799 
XIO*" 4 








mzm 


-1.9608 
XIO 3 


6.4168 
X10-3 


-2.4612 
XI 0-3 


2.9544 

XIO** 4 


-4.9169 
XI 0-6 


mm 


-1.7898 
X10-2 


6.2544 
XIO" 4 









[0 15 4] [HJfiflfU7) L a F 8 1 ( THOYAj it 

>XSrKff-f sr.i:-d5"Ct-5o — ^J^rUT, L a F 8 1 
( THOYAj tfc») Srfflt^fcRffWSrKTO C$1 
4) RX* [$15] fc»-f- D Ifcfc, U>>X<DKm&m4 
2te»U J£®Jfc|^ (LONGITUDINAL SPHERICAL ABER : 
6 1 5 nm. 6 3 5 nm N 655nm) &U^/£URS ^ 



X (ASTIGMATIC FIELD CURVES) £r@4 3lc*«U 
g|£rEl4 4\C7jk~f 0 
[0 15 5] mVi&mitL&l^ 6 3 5 nmT*fc£ 0 
[0 15 6] RfHfcftW:, 6 3 5 nm (6 1 5 7bm 6 5 
5 nm) ~C&><5 0 

[0 15 7llP$|j:, 0. 7-CfcSo 
[0 15 8] 

imi 4] 







mmm 


tttt 




2.25857 


2.000000 


LaF81_HOYA 


$21 


-181.72051 


1.402274 




»3Sr 


oo 


0.6 


PC 


MM 


oo 







[0 15 9) 



»15] 



-15- 



(16) 



29 
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30 





K(C1) 


A(C2) 


B(C3> 


C(C4) 


D(C5) 


ill 


-5.0124 

xio- 1 


1 .8499 
XlO-3 


2.1822 

xio-* 


6.3335 
X10-5 


1 .1996 
XI 0-5 




-2.6284 


1.4530 
X10-3 


1 .6554 
X1CT* 


6.0672 
XI 0^5 


4.2423 
XlO-6 




-1.9608 
X1Q3 


1.4059 
X10-2 


-1 .8243 
X10-3 


2.9877 
XI 0-4 


-2.6984 
X10~ B 


a*? 


-1.5106 
XIO- 2 


-7.3709 

xio-a 









[0160] mt&ms} N b F D 8 2 ( THOYAj 
WyX^ftt5^t^#^o — ffltVX^ NbFD 

8 2 ( thoyaj #M) *m\<^cmnm*sxT<D m 

1 6) RTfi K17) tC^-T 0 £fc. l/^X«iB 

4 5i^U (LONGITUDINAL SPHERICAL ABE 

R : 6 1 5 nm, 6 3 5nm, 6 5 5 nm) RXfWfiM * 



*H (ASTIGMATIC FIELD CURVES) £04 6(C^U AM* 

[0161] leJJfS^S^. 6 3 5 n m-CifeSo 
[0 16 2] KtHfcgte, 6 3 5 nm (6 1 5 71/^6 5 
5 nm) ~C#><5 0 

[0 16 3] HPftWt, o. 7-e*>5 0 
[0 16 4] 
[Si 6] 



[0 16 5] 







BDOM 


ntr 


mill 


2.002206 


1.600000 


NbFD82 


3521T 


31.126216 


1.11956998 






oo 


0.6 


PC 


mm 


oo 







1*17] 





K(C1) 


A(C2) 


B(C3) 


C(C4) 


D(C5) 


K1i 

MUM 


-4.2718 
xio- ? 


3.9164 

xio* 


1.1617 
XI 0-3 


5.4778 
X10-5 


5.4134 
XI 0-5 


$11 


-3.8032 
X10"3 


4.6503 
XlO-3 


8.5358 
X10- 4 


2.0511 
X10-* 


-1.2359 
XIO- 8 


i2i 


-1.9608 
X1Q3 


2.3594 
X10-2 


-1.0095 
X10-3 


1.5560 

xio-a 


-3,2234 

xio-* 




-2.1272 
X10" 2 


-1.3334 
XIO" 2 


-4.5161 
XI 0-3 


1.8688 

i xio-* 


4.4014 

XlO-5 



[0166] mmm^ mu$k*o. 9*-e-hrrfcR 

fc. is>X<DM#;&m4 8fc:*U Sfc®Jfc^ (LONGITUD 
INAL SPHERICAL ABER : 6 1 5 n m> 6 3 5nm, 65 



^5nm) Xtf^iRig (ASTIGMATIC FIELD CURVES) £r 

[0 16 7] Jp]ffimm$iMte. 6 3 5 nrat^„ 
[0168] RftStfif*, 635nm (615 75^ 6 5 
5 nm) ~C&><5 0 

[0 16 9) MP»^ 0. 9TNfc£ 0 
[0 1 7 0] 
[SI 8] 







■HM 




mi B» 


2.61499 


3.00000 


FDS3_HOYA 




33.13402 


1.132790 






oo 


0.6 


PC 


Mr 


oo 







[0171J 



[$19] 



-16- 



(17) 112 7 1 



31 32 





K(C1) 


A(C2) 


B(C3) 


C(C4) 


D(C5) 


?n ■ loj 

imm 


—4.4306 
X10-' 


4.6031 

xio- 4 


1.0700 

xio-4 


4.2841 

xio-* 


8.8756 
X1Q*7 


m^ m 
mm 


-1.0728 

xio- 2 


-4.2858 

xio-* 








mzm 
tmm 


-1.9608 
X103 


1.8494 
XIO" 2 


-3.8870 
XI 0*3 


4.4677 
XIO-4 


-2.1358 
XIO-5 


I2ffi 


3.4315 
X10" 3 


-1.0577 
XI 0-3 









[0 17 2] .[SHfefcllO] G a Nft^OWfe¥3f#^ 

fttSwt^SS. tiSTtt, GaNSr»^fc4 10 

(f 2 0) ^2 1) i-^-To £fc* L^>X©K 

£rlU5 1 lc*U (LONGITUDINAL SPHERICAL A* 



*BER :400nnu 4 1 0 n nu 420 n m) RTf&& 
JO IRIS (ASTIGMATIC FIELD CURVES) SrB5 2IC«U « 

[0173] EUFfSiWfcftrau 4 1 0 n nTCfcSo 
[0 17 4] Rffjftfttt. 4 1 0 nm (4 3 0 75M4 1 
0 nm) X*foZ> 0 

10 1 7 5] MPftl*, 0. 7 5m 
[0 17 6] 
[312 0] 









«» 


mi m 


2.42179 


2.5000 


LaF20_HOYA 


»2m 


-157.40426 


1.287016 




m3M 


CO 


0.6 


PC 


mm 


oo 







[0177] 



[*2ll 





K(C1) 


A<C2) 


B(C3) 


C(C4) 


D(C5) 


$11 


-4.6836 
X10-1 


8.1738 
X10-4 


4.1076 

xio-* 


5.9397 
XI 0*5 


4.7659 
X10-6 


SSI M 

mm 


-7.0892 
X10-3 


5.7028 
XIO" 4 


4.2039 
X10-s 


6.5141 
XI O" 5 


2.7984 
XIO" 7 


mzm 
tmw 


-1.9608 
X10 3 


1 .3584 
X10-2 


-1.7489 
X10-3 


4.281 1 
XI 0-4 


-5.6130 
X10- 5 


mzm 
mm 


-2.2537 
X10^2 


-4.7417 
X10-3 


-1.3094 
XlQ-3 


1 .6528 

XI 0-* 


2.0596 
X10" 6 



[0 17 8] mmmil} ZnSe4^Sfe^* 
Z n S e ^|t^cBSS5 1 5 nmO^ft^f- 

m\c&<>tz.m&<owt9Ym&&>T<D 1^22) ru 1^2 

JR£ (LONGITUDINAL SPHERICAL ABER : 5 0 5 n m, 5 40 
1 5 nm, 525nm) RV#^lRiS (ASTIGMATIC FIE^ 



^LD CURVES) ^D55i^U «iRigB«:B 5 6 K** 
-To 

[0179] EtfrSSKRfitt:. 5 1 5 n mtfc5 0 
[0 18 0] Rffl-SEfifcfc. 5 1 5nmtfc5 0 
[0 1 8 1 J Mn»l*. O. 7 5tfc5 0 
[0 18 2] 
1*22] 











ill 


2.37633 


2.6000 


LaF20_HOYA 




-29.79905 


1 .275299 






oo 


0.6 


PC 




oo 







[0 18 3] 



[^23] 



-17- 



(18) /ft||^9- 3 112 7 1 



53 34 





K(C1) 


A(C2) 


B(C3) 


C(C4) 


D(C5) 


5*5 ■ LEU 

mm 


X10" 1 


i onri7 
X10~ 3 ! 


5.5735 
XlO-5 


9 1 *5^1 
X10" 5 


3.7803 
X10~ e 




-3.7050 

xio- 4 


1 .5537 
XlO-3 


1.3869 
X10" 4 


5.7561 
XIO- 5 


1 .0283 
XlO-e 




-1.9608 
X10 3 


1 .5268 
X10- 2 


-1 .2298 

xicr 9 


2.0430 
X10~« 


-5.1671 

I X10-5 




-2.8010 
X10" 2 


-1.0126 
XI O" 2 


5.1188 
X10" 4 


-2.4802 
XtO" 4 


6.1752 
X10-5 



[0 18 4] immmi2) oikytkiifcytk&m^tc 

£C£0#c3fc£ 1 KTlc^-TJ; 5 47*— ^ 

V>m&<DWt.nm*VJ,T<D ($2 4) , [$2 5] 
[$2 6] lC»-j- 0 l/yX^W5 7 (tKv> 



*^U ? (U6 2 (^3^2) KlSU #ffiJRSS (L0N6IT 
UDINAL SPHERICAL ABER : 6 2 5 nm, 6 3 5 nm. 6 
4 5 nm) atf**JR* (ASTIGMATIC FIELD CURVES) 

^59 (#^3>1) Ri;a6 3 V2) 
fc»U «4XHH 5:0 6 0 (stfi^g VI) 4 

[0185] \B\$immm&lZ. 6 3 5 nm-C$>^ 0 
[0186] KtHRfttt, 635nm (625n m7!il 
6 4 5 nm) X~frZ> 0 

|0 18 7]Rgfttt, 0. 7 5£0. 4 5 

[0 18 8] 

[$24] 





Matt 






fttMEXft 


HBflaa 


0.75 


0.6 


o;*5fc 


1.603874 


finntt 


0.45 


1-2. 




1.003874 



[0 18 9] 



»25] 











Mi H 


2.38380 


2.40000 


LaF20_HOYA 


*2H 


-83.26645 


1.603874 
(1.03874) 




$31 


oo 


0.6(1.2) 


PC 


fftBi 


oo 







[0 19 0] 



[$26] 





K(C1) 


A<C2> 


B(C3) 


C(C4) 


D(C5) 


*i m 


-6.7667 

xio-i 


1.7336 
X1CT3 


1 .3982 
X10~ 4 


4.2196 
X10' s 


-3.1941 
xl O-o 


Sim 

B« 


-2.6001 
X10~ 3 


-5.9575 
X10' 4 


-3.6670 
X10-5 


1.8335 
XI 0*5 


-3.3178 
X10- 6 


$21 
#M«i 


-1 .9608 
X103 


8.2598 
X10-* 


-1.1112 
X10-* 


1.1140 

X10" 4 


-5,2853 
X10" a 


^2^ 


-3.1462 
X10-2 


2.91 80 
X10-3 


-0.8762 

xicr 4 


6.8767 
X10~ 4 


-5.0763 
X10" 4 



[0 19 1] (»Kfll3) ±l**tfflV**NAr 

%<Dn 1 sic «j:oT^cs«»^ia«r3feo*tt-en*. 

*4Stt«<^*7 :f >r^^(OEft|f^ofc«>jcffli^S^i: 
0»J*Lf*> ©WMvvXcDfgin^cJzoT^C 
3±i&7fc£r. UJlTtc^i-J:9 47*— ho*r>f 

<0Rf|-«*r£AT0> ($2 7], [$2 8] ($2 



50 



9] ^^*To Sfc, vvXco^:t££:|g6 5 W^> 3 y 

1) W§6 8 (^3>2) CI^U #ffilR2S (LO 
NGITUDINAL SPHERICAL ABER : 6 2 5 nm. 6 3 5 n 
nu 6 4 5 nm) Xt5*^JRH (ASTIGMATIC FIELD CUR 
VES) £r@6 6 W^3 VI) W@69 OtfS^Va 
V2) |C*U HtifcilEI£[2 6 7 W^syi) 2tt/ 
HI 7 0 (^> 3 y2) tc^i- 0 
[0192] |HllFfS2|iaJEfiW:. 6 3 5 n m"Cfc<5 0 
[0193] Rff&fttt. 635nm (625n mM 



-18- 



(19) 



35 

6 4 5 nm) X*$>Z> 0 

[0 1 9 4] gfjPgctt, 0. 75£0. 4 5tW 0 



* [0195] 
1&2 7] 



9-311271 



36 





ran** 










0.75 


0.6 - 




1 .662478 




0.45 


1.2 




1 .062478 



[0 19 6] 



[^2 8] 













2.56083 


2.60000 


LaF20_HOYA 




-32.65587 


1.662478 
(1 .062478) 






oo 


0.6(1.2) 


PC 


mm 


oo 







[0 19 7] 



[*2 9] 





K(C1) 


A(C2) 


B(C3) 


C(C4) 


D(C5) 


Mil 


-6.9353 
XIO"' 


2.4726 
XIO** 


-5.5343 
X10-4 


1 .6343 
X10-* 


-9.0008 

xicr 6 


mm 


-8.0075 
X10r3 


-2.4349 

xio- 4 


-4.3696 
XIO" 4 


1.0874 
X10~ 4 


-8.6302 
XIO"* 




-1.9608 
X103 


5.4327 
XIO' 3 


-5.2666 
X10-4 


1.4288 
X10~ 4 


-2.1855 
XIO" 5 


12i 
®« 


1 .4786 
X10-2 


-1.4719 
XIO*" 3 


3.1183 
X10" 4 


-8.1612 
XI 0-5 


1.4380 
X10-5 



[0198] [mmm 1 4) 446Hicffi«JB*r3!III9r 

gamut,, mmmvmm^^xtmmommicxv^ m 

^^©U>X©IJf^fc*lt mi. 5fSrtC) HBPiSc 
(NA) SrJil-f^S^^w^XdSii^^ixTV^,, 30 



X (i£) t l^xm^zz 5. :oM© 

^H-#JiSrE*T<D (S3 0) St/ ($3 1) (C^fo * 
fc. 1^^X05^*1217 1 tc^U IfcBifcg (LONGITUD 
INAL SPHERICAL ABER) Rtf#j&JRI£ (ASTIGMATIC FIEL 
D CURVES) £IH7 2f^U «MR36BI*rBI7 3|c*-f-. 

[0199] EftrSlKftfttt, 6 3 5 n mT?*)5„ 

[O 2 O 0] ISH-^SI^ 6 3 5nmffc5. 

[O 2 0 1 ] Bfl 1. Offc5„ 

[0 2 0 2] 

[$3 0] 











SB! HI 


2.10830 


1.8000 


LaF2_HOYA 


S2iB 


-213.03532 


0.908887 




SB3H 


1 .25000 


1 .077928 


BK7_HOYA 




00 


0.005000 






00 


0.6 


PC 




00 







[0 2 0 3] 



[$3 1] 





K(C1) 


A(C2) 


8(C3) 


C(C4) 


D(C5) 


mi m 
*mm 


-2.4102 

xio- 1 


-1.0084 
X10~ 3 


-1 .7560 
XIO"" 4 


-1.5441 

xio -4 


4.9973 

xio- fl 


mi a 

mm 


1.4663 
XIO"* 


2.8311 

X10~ 3 


8.3814 
X10~ 5 


-1.2124 
XIO" 4 


1 .0202 
XIO" 5 


f 21 


4.4285 

xio 2 


1.3688 

X10-* 


2.9981 
X10" 3 


-6.5647 
X10" 4 


8.5700 
X10-6 



[0 2 0 4] 



50 
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37 

tmJE S ttfcH*fS05f ^XtftoT 

[0 2 0 5] L/:^oT, r^StH/^Xlt ft=f<<<* 
9 S «««#<OE*l?^ SrtT 5 f y * T y X 

[02] ^ffitC|el»fa!W^X^— 

[0 3] pijffiKiPi^uvxas-- i*Wfc»jdi$*i,fcwa5 

O JS#r^ u > XT* & 3 W fc{£ £ »• u > Xco 
[04] E»fflu>X<D«ffi«»cJ:saEffiOfi«S:^ 
[0 5] 0*fIi/yX©**ffi«ft|ciJ:5fcry^a[» 
[0 6] lftleltrf3fe^fflv^fc|pI5fS!^^Xo»rffi«?4fcSr 
[0 7] 2^(iIW3t^fflv^lHlJFfSu>'X<o»rBD^Sr 
[0 8] 3*IsIW3t*fflv^lHlWSu>X<oBrDB«ttSr 
[0 9] 4ft|Hl*f*Srfflv^lHl*Ta!u^X(D»rffiJgttSr 
[010] IEtf>X— y/i/- bO«^Sr^-TjES0-Cfe 

So 

[0ii] fto^y^i/- h<o«^^-riEffi0-efe 

So 

[012] SS^X-^Xu- h<D«j££^-fIE®0-C 
[013] fiffil^yyi/- hO«^Sr^jEB0-C 
[014] »*ffl^-^u-h^j3^S3iefl(ttl8Sr* 
[015] ffi«ffl^-^u-hK*5»Sie«ttttSr* 
[016] fiffiS?^/-^^^- hoM^t 
[017] Xu— XK^ttffitBSBlHlWSI^^XojKttSr 
[018] @JrIi/yX©»R 

[019] mmMis^xnteWi (»2©««) £®a« 
[02 0] T7*—$/i'm<DiE&0kft£mw-rz>tcsb<D 



(20) ffl? 9-31 1271 

[021] mtftm^^x&fcm&^tcib^u^xa)^ 

[02 2] HJfSu^XofffflSr^-f-fcfeou^XcoK 
[0 2 3] *»WiC«5»»u>XS:fflv^*j*5*Lfc 

[02 4] ^w^teztttois^xcDmi (ommmizte 

/0 [02 5] *»Mtc«S»»u>Xo»io||JK0!l^*5 
[02 6] *«M^«5S*»u>X©|g 10^1608^*3 
[02 7] *»Mte«S#»U>XO»2 0*ll!i«^d3 

[02 8] *«Wlc«S#»i^^Xo!B2 0*llS«*z:*5 

[02 9] *»Wfc»5»»U>XO*2«>*l(|«^4S 
20 [03 0] 4=»n(Cfl(S#*^^XOj||3«>X)kfllCj3 

[03 1] *»Bl:«5»fti/yX©»3©*i«|:*5 

[03 2] *»WJC«S»«fU^X<0*3<0*J||«lC*5 
[03 3] *»WJC«5»*U^XO*4<03M««C*5 
[03 4] **W^ff5»»^>X<D|B4C0||J6«^*5 

30 [0 3 5] *»W^«6#*^^X^*4 03glS«^te 
[03 6] 5 o^t«l:^ 

[03 7] *^P^tC#5^W>XcO^5O^0iJ^ 
[03 8] *«W^C«S»«U>X0^5 0||J6eiJlC*5 
[03 9] *«W^5^^>-X<^S6(OSIJ60t|iC^ 

40 [04 0] *«WK«6»4fc^VX©JS6 0jail«K*5 
[04 1] *«W^5*t%U^XcD®6<O||J60!|^ 
[04 2] **W»C«5*t»U>XOJR7^|ll(6««i:i3 
[04 3] «P^MS»^yX(^|7(D»Ji^ 
[04 4] ^nic«&^u>X<oJfl7«>3»KMlc43 

50 [04 5] **W^«5#4*wXo»8 0JI1I6Wj:*3 
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(21) 

39 

[134 6] *«W^«*»«U>X<0*8 0|06«|C*5 
[04 7] **«jc«5#«u>X<o«E8©SaHi««ca3 
[g|4 8] *MK5^«ll/yX0i 9 (OllJSfllfcte 

[050] **HK«5JHIlU>'X©Ji 9 OHJ60iJ(C^ 70 
[05 1] **W«C««»46U>'X<Z>JK1 OOHJSWC 

[05 2] *8«l:«5»*i/yX©»i O^tfli: 
[05 3] MC«6^^yX(Dll oosafi^iti 
[05 4] *8fli:«5»«uyX(Oj|i l olSJSfllfc 
[05 5] **?mc«S#ttw>X<£>3Si l^HK^JC 20 

[05 6] *»Hl51«a»4fcU'>'X<0»l lOH^Jt^ 

[05 7] **WK«S»«U>X<Z>fSl 2CDmffi^J 

[05 8] *»MlC«5»4*U>XO*l 2CO^JS0iJ 

• h^^^^r • 7/^^3 V : MTF) £r^i~^7 

[05 9] **W^«5*t»UVX(0»l 2(D^mm 30 
g >- 1 ) lci3H-<53«BBiRj6Rt5*jRJR16S:«'r 

[06 0] *Ml:#^^i/yx^i 2<^2S#J 
[06 l] *«W(:«5^i/yXoli 2<o*lK«y 



#Bf?¥9- 3 112 7 1 

[06 2] 2<Dmmm 
(#i/i/a^2) {c&i-fz>&mm$k (^^h^ 

• h7^77-77^^ay:MTF) ^Tt^Tify 
[06 3] *»Wte«5#4fci^X*>aji 2<DMMM 

[06 4] *»W*C«a»4fcU>'XOj|ll 2tf>J|J£0iJ 
[06 5] *»W«i:tR«»«U>XO»l 3Oj|J£0iJ 
[06 6] *»W»C«5S#*U^XoJBl 3 0*Jfi«J 

[06 7] *»W»C«SS*»U^X<0*1 3tf>|£J60iJ 

[06 81 3 4>2KJK0!I 

(^3^2) fc*lt*»R«r*i-«iiBH-C*>«. 
[06 9] **WJc«S*t4»u^X<o»l 3t7)^iS^i 

[07 0] *««i:«5^i/yXoIi 3 4>%]fe0!l 
(^3^2) ^*5JtS«iRHSr*-r^7 7-e*>5 0 

[07 1] *«WIC«S»fel/^X(Dll 4COmS0i|(C 

[0 7 2] 4<z>^J6#Jfc: 
[0 7 3] *«M^«S»4*U^XO*l 
[ff»©HH] 

1 Bi*«I^yX, 2 glffi, 3 Jg2®, 4, 
5 HUFfMl/^X, 12 — Xl^— h (a) % i 

3 X^ra^lz-F (IM3) . 17 x-fT^*, 19 

^igflrw- if > 2 0 *3r^~ 2 1 1J— 
EK, 2 3 ft-^-f 



[01] [0 2] 
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(22) 



♦5HI85P9-3 112 7 1 



[13 3 1 



[H4) 




▼ 




[HI 5] 



me] 





[07] 



ims] 





[09J 




[0101 
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mi i ] 



(23) 

[Hi 2] 



3 112 




i:ij:ujt;r:t i::::r::: ti:-_ 

• lit* Ittlli II llir (■>(»»>! Milt" 




[Hi 3] 



[Hi 4] 





II 5] 



[Hi 6] 





r arLru 



[Hi 8] 




120] 



OPD 





(24) 



<&ffl¥-9-3 112 7 1 



imx 91 



[02 1] 



OPD= X 





[02 21 



12 31 
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-24- 



(25) 



- 3 112 7 1 



[02 6] 
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